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, $\phi=[\phi_{S},\phi_{r},\phi_{\pi}]$ , $dz=[dz_{s}$ ,&,., $dz_{\pi}$ I . $\phi_{i}(i=S,r,\pi,u)$ ,
$\lambda_{s}$ , $\lambda_{r}$ , $\lambda_{\pi}$ , $\lambda_{l}$ . $dz,$. , (4)
$r$ . $dz_{s}$ , (5)
















$M/\Pi$ , $T$ 1
$t$ $P(t,T)$ , .
$P(t,T)=E_{t}[ \frac{M_{T}/M_{t}}{\Pi_{T}/\Pi_{t}}\cdot 1]$ (7)
, (7) . (7)
(8)$P(t,T)=E_{\ell}[ \frac{M_{T}/M_{t}}{\Pi_{T}/\Pi_{t}}\cdot 1]=E_{t}[\exp\{\ln(\frac{M_{r}}{M_{t}})-\ln(\frac{\Pi_{T}}{\Pi_{l}})\}]$
, (8) $\ln(\frac{M_{T}}{M_{t}})-\ln(\frac{\Pi_{T}}{\Pi_{t}})$ ,
$E_{t}[ \ln(\frac{M_{T}}{M_{t}})-\ln(\frac{\Pi_{T}}{\Pi_{t}})]$ $Var_{t}[ \ln(\frac{M_{T}}{M_{t}})-\ln(\frac{\Pi_{T}}{\Pi_{t}})]$ ,
,
$P(t,T)= \exp\{E_{t}[\ln(\frac{M_{T}}{M_{t}})-\ln(\frac{\Pi_{T}}{\Pi_{t}})]+\frac{1}{2}Var_{l}[\ln(\frac{M_{T}}{M_{t}})-\ln(\frac{\Pi_{T}}{\Pi_{t}})]\}$ (9)
. (9) , BX ,
. $\rho$ , $[dz_{s},dz_{r},dz_{n}]$ , $[1,\rho_{Sr},\rho_{S\pi}]$ ,
$[p_{Sr},1,\rho_{r\pi}],$ $[\rho_{S\pi},\rho_{\pi},1]$ . , $\phi_{1}^{2}\equiv\phi’\rho\phi,$ $\xi_{1}^{2}\equiv\xi’\rho\xi,$ $V_{M}=\phi_{1}^{2}+\phi_{ll}^{2},$ $V_{\Pi}=\xi_{\iota}^{2}+\xi_{u}^{2}$ ,
$B(t,T)=\kappa^{-1}(1-e^{\kappa(\iota-r))},$ $C(t,T)=\alpha^{-1}(1-e^{a(t-T))}$ . (3), (6)




, (10) (11) , , (12) (16) .






















, (18) , $\overline{r}=\overline{r}-\lambda_{r}(\sigma_{r}/\kappa),\overline{\pi}^{*}=\overline{\pi}-\lambda_{r}(\sigma_{\pi}/\alpha)$ , ,
$\lambda_{s}\equiv(\xi_{S}+\xi_{r}\rho_{Sr}+\xi_{\pi}\rho_{S\pi})-(\phi_{S}+\phi_{l}.\rho_{Sr}+\phi_{\pi}\rho_{S\pi})$ , (19)
196
$\lambda_{r}\equiv(\xi_{S}\rho_{Sr}+\xi_{r}+\xi_{\pi}\rho_{Jt})-(\phi_{S}\rho_{s},$. $+\phi_{r}+\phi_{\pi}\rho_{r\pi})$ , (20)
$\lambda_{\pi}\equiv(\xi_{S}\rho_{S_{J}\tau}+\xi_{t}.\rho_{\pi}+\xi_{\pi})-(\phi_{S}\rho_{S\pi}+\phi_{r}\rho_{\pi}+\phi_{\pi})$ , (21)
$\lambda_{1l}\equiv\xi_{u}-\phi_{ll}$ (22)




. , $W(t,T)$ ,
$F(t,T)$ . , $T$ ,






t} $S_{t}$ , $T$ , $K$ ,
$W(t,T)$ , $F(t,T)$ , (24), (25) .
















( ) Miyazaki(2008) . $\blacksquare$
, $B_{s}(t,T) \equiv\exp(\mu_{n_{s}}(t,T)+\frac{\sigma_{l_{S}}^{2}(t,T)}{2})$ $B_{s}(t,T)P(t,T)=1$ ,
Propositionl , 1 Black Scholes .
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$\Pi_{T}/\Pi_{t}$ $K$ . , $\overline{W}(t,T)$ ,






t} $S_{t}$ , $T$ , $K$ , $\Pi_{T}/\Pi_{t}$






$\mu_{\overline{Z}}(t,T)=\mu_{RJ_{\Pi}}(t,T)=\mu_{J_{\Pi}}(t,T)+\rho_{/1}11PK(t,T\succ l$ $(t,Tk_{l_{Pk}}.(t,T),$ $\sigma\frac{2}{z}(t,T)=\sigma_{l_{\Pi}}^{2}(t,T)$
$\rho_{\pi}(t,T)=\frac{-S’ 1\rho_{Jl}(t_{l}Tb_{I}(t,Tk_{f_{\Pi}}(t,T)-I_{\Pi}\sim(t,T)}{\sigma_{I_{\Pi}}\sqrt{\sigma_{ls}^{2}(t,T)-2\rho_{l_{S}I_{\text{ }}}(t_{2}Tk_{s}(t.Tk_{J_{\text{ }}}(t_{l}T)+\sigma}l2(t,T)}$
$\mu,_{\Pi}(t,T)=eq.(14)$ , $\sigma_{l_{\Pi}}^{2}(t,T)=eq.(15)$




( ) Miyazaki(2008) . $\blacksquare$
Remark2
2 $B_{\overline{Z}}(t,T)$ ,
. $B_{\overline{Z}}(t,T)$ $P(t,T)$ , $T$ 1
$\Pi_{T}/\Pi_{t}$ $\overline{P}(t,T)$ ,
$\overline{P}(t,T)\equiv P(t,T)B_{\overline{Z}}(t,T)$ . $B_{\overline{\chi}}(t,T)$
, $B_{s}(t,T)$
$B_{s}(t,T)=B_{\overline{X}}(t,T)B_{\overline{Z}}(t,T)$ .
$B_{\overline{\chi}}(t,T)$ , $t$ $T$ ,
$B_{\overline{X}}(t,T)\overline{P}(t,T)=1$ .
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